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1. Introduction 
1.1 Rationale 
India is one of the mega biodiversity country in the world. There are about 410 
species of mammals and 1260 species of birds reported from India.There are different 
kinds of eco-zones like desert, high mountains, highlands, tropical and temperate 
forests, swamplands, plains, grasslands, areas surrounding rivers, as well as the island 
archipelago in India. There are 31 species of ungulates found in India of which 25 
ungulate species are protected in Wildlife Protection Act, 1972. There are six antelope 
species, namely Nilgai, Four homed antelope, Chinkara, Blackbuck, Tibetan antelope 
and Tibetan gazelle found in India among them three are endemic to the Indian 
subcontinent. The nilgai or blue bull (Boselaphus tragocamelus) is one of the largest 
antelope in Indian sub continent. Nilgai belongs to the family Bovidae, subfamily 
Bovinae and tribe boselephini. 
The populations of many species have declined, some species have been extinct and 
some are at the verge of extinction.Some species have become pest species due to 
their over abundance in some areas. Nilgai {Boselaphus tragocamelus) is one such 
species which is over abundant in some states of India and it may be regarded as pest. 
The estimated population of nilgai is about 1,00,000 to 1,50,000 individuals(Sankar et 
al. 2004). Nilgai has been studied in protected areas(Schaller 1967, Berwick 1974, 
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Haque 1990, Sankar 1994, Khan et al 1996, Chundawat 1999, Biswas & Sankar 2002, 
Bagchi et al. 2003 and Benerjee 2005) and few studies (Qureshi 1991, Khan 1992 and 
Ramveer 1995) have been conductedon nilgai outside the protected areas. Due to 
overabundance of nilgai in some states, there is a growing human and nilgai conflict 
due to crop raiding.The present study has been conducted in Aligarh district, where 
over abundance of nilgai was observed and crop raiding by nilgai was reported in past 
(Khan 1992). Crop raiding occurs as the nilgai survives in agro ecosystem. 
1.2 Distribution of Nilgai 
Nilgai is endemic to the Indian subcontinent. Historical records point out that all the 
Mughal emperors were extremely fond of hunting nilgai, especially Jehangir, credited 
with hunting down, among other animals, nearly 899 nilgai (AH 1927). Historically 
nilgai was distributed from the base of the Himalayas to the south of Mysore. Nilgai 
was neither distributed in Ceylon (Sri Lanka) nor near the Malabar coast in the 
Madras Presidency, although the nilgai inhabits the Konkan near Bombay. Nilgai was 
common in parts of the East Punjab, the North-west Provinces, Gujarat and the 
Central Provinces, rarer to the southward (Blanford 1891). Niigai was not found in 
Eastern Bengal, Assam, east of the Bay of Bengal and west to the river Indus.Later on 
the nilgai were distributed in open vegetation types all over India, down to 
Mettupalayam (latitude: 11° N) in south India (Brander 1923, Pythian-Adams 1951, 
Prater 1971). 
The current distribution of nilgai ranges from the foothills in Himalayas in north, 
southward through central India, down to the southern districts of Andhra Pradesh 
above the Salem. Bhagalpur in Bihar and Asansol in West Bengal forms the boundary 
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on the eastern side, while in the west h ranges along the border of the India and 
Pakistan near Bahawalnagar (Mirza and khan 1975). 
They are found in 114 Protected Areas of the country, in 19 States: Andhra Pradesh, 
Bihar, Chhattisgarh, Gujarat, Haryana, Himachal Pradesh, Jammu and Kashmir, 
Madhya Pradesh, Maharashtra, Orissa, Punjab, Rajasthan, Uttar Pradesh, Uttrakhand, 
Jharkhand and West Bengal. They are absent in the northeast India, southern most 
parts of the peninsula and coastal region. Nilgai have also been reported in Pakistan, 
mainly along the border with India (Mirza and Khan 1975, Roberts 1977) and 
southernmost part of Nepal (Dinerstein 1979). Introduced nilgai populations occur in 
the U.S.A., Mexico and South Africa (Lever 1985). 
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Figure I: Present distribution of Nilgai 
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1.3 Description of Nilgai 
The nilgai is somewhat horse like in build with high wither and low rump. Nilgai 
stands 1.1 to 1.5 m (3 ft 7 in to 4 ft 10 in) at the shoulder and measure 1.7 to 2.1 m 
(5 ft 7 in to 6 ft 10 in) in head-body length, with a 45 to 50-cm (18- to 20-in) tail. 
Males are larger than females, weighing 109 to 288 kg (240 to 630 lb), with a 
maximum of 308 kg (680 lb), compared with the adult female weight of around 100 to 
213 kg (220 to 470 lbs) (Walker 1968, Prater 1971, Leslie 2008). 
The nilgai has thin legs and a robust body that slopes down from the shoulder. They 
show marked sexual dimorphism, with only the males having horns. Adult males have 
a grey to bluish-grey coat, with white spots on the cheeks and white colouring on the 
edges of the lips. They also have a white throat bib and a narrow white stripe along 
the underside of the body that widens at the rear. The tips of the long, tufted tail and 
of the ears are black. They also possess a tubular-shaped "pennant" of long, coarse 
hair on the midsection of the throat. 
The males have two black, conical horns, arising close together just behind the eyes. 
The horns project upwards, but are slightly curved forward; they measure between 15 
and 24 cm in a fully grown adult. Although the horns are usually smooth, in some 
older males, they may develop ring-shaped ridges near the base. In contrast, females 
and young are tawny brown in colour, although otherwise with similar markings to 
the male; they have no horns and only a very small "pennant". Both sexes have an 
erect mane on the back of the neck, terminating in a bristly "hog-tuft" just above the 
shoulders. 
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1.4 Objectives 
The present study was carried out from 12 August 2013 to 8 June 2014 with the 
following objectives: 
1. To determine the current status, abundance and Population composition 
of nilgai in Aligarh district. 
2. To assess habitat use and dietary spectrum of nilgai in Aligarh district. 
3. To quantify seasonal activity pattern of nilgai in Aligarh district. 
4. To assesscurrent human-wildlife conflict in the study area with reference 
to nilgai in Aligarh district. 
STUDY AREA 
CHAPTER 2 
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Study Area 
2.1 Topography 
The Aligarh district is situated in the northern Indian state of India. It is bounded by 
the river Ganga and Yamuna for short distances only, they forms separately the 
district from Badaun while the later constituted the dividing line between Aligarh and 
Gurgaon district of Haryana bounded in the north by Anoopshaher and khurja tehsil 
of Buland shaher district. To the west and south-west lie the Tehsil of Mahabar and 
Sadabad of Mathura district, while to the east and the south-east lie Hathras, Etah and 
Kasganj district. The extreme parallels of latitude are 27° 29' and 28*^  11' north and 
if 38' and 78°38, east longitude with an area of 3747 kml The length from north to 
south is 72 km and breadth from east to west is about 112 km. 
The average temperature in November to February is around 16''c and from March to 
June is 35*'c. And the maximum temperature in-between may to June is around 46°c 
while minimum temperature is 8°c in December to January. 
The average rainfall from July to September is around 241-285 mm and in the month 
of June is 44.8 mm.Aligarh has uniform surface material. The soil of the study area 
has a high moisture retaining capacity with pH vary from 6 to 7.5. The principal 
formation is of Pleistocene and recent origin. The region is mostly constituted by 
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alluvial filling. The area consists of silts and bhanger tracts and the sand ridges 
alternated by depression. 
2.2 Vegetation 
The vegetation of the study area is classified as an arid open scrub commonly known 
as 'Rakhs' (Champion & Seth 1968). The vegetation of the study area may be divided 
into "usarland", Prosopis plantation and agricultural land. Most of the forest patches 
are dominated by Prosopisjuliflora followed by the other species like Acacia catechu, 
Prosopis cineraria, Prosopisspecigera, Meliaazadirachta, Azadirachtaindica, 
Cordiadichotoma, Pongamiapinnata, Syzygiumcumini, Dalbergiasissoo, 
Buteamonosperma, Acacia nilotica, Acacia leucophloeaand Phoenix 
syhestris. Among the shrubs Capparis decidua and Capparissepiaria were dominated 
in the study area followed by other shrub species like Calotropisprocera, 
Zizyphusmauritiana, Salvadoraoleoides etc. 
The herbs which are common in the crop field are Boerhaviadiffusa, 
Malvastrumcoromandelianum, Fumariaindica, Melilotusalba, Viciahirsuta, 
Potentillasupina, Chenopodium album, Argemonemexicana, Spergulaarvensis, Oxalis 
corniculata, Erigeron bonariensis, Pulicariacrispa, Corchorusaestuans, Indigofera 
spp. andAchyranthesaspera. 
The grasses which are common in the study area are Saccharummunja, 
Saccharumspontaneum, Cynodondactylon, Imperatacylindrica, Digitariabicornis, 
Dichanthiumannulatum, Vetiveriazizanioides, Setariaverticillata, 
PanicumantidotaleandDendrocalamusstrictus.SomQ climbers which are foimd the 
study area are Rhynchosia minima, Cocciniacordifolia, Ipomeapes-tigridis, and 
Mukiamaderaspatana 
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Figure 3: Location map of Aligarh district. 
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Figure 4: Satellite image of Aligarh district with blue boundary. 
Figure 5: Location map of Aligarh district with blocks. 
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Figure 6: location map of aligarh district with roads. 
2.3 Fauna 
Aligarh district falls under the upper gangetic plane of the bio geographical region. 
The densely populated Aligarh district has very little forested patch and about 
negligible natural forests. The 'Usar' areas were planted with Prosopis juliflora to 
protect the soil in different part of the district. 
Among the mammalian species Golden jackal (Canis aureus), Indian fox 
(Vulpes bengalensis). Palm civet {Paradoxurus hermaphrodites). Common mongoose 
(Herpestes edwardsii) and Jungle cat {Felis chaus) are the medium size carnivore 
found in the study area. Rufous tailed hare {Lepus nigricollis), Indian gerbille {Tatera 
indica). Five striped palm squirrel {Funambulus pennantii), and bush rat (Golunda 
ellioti) are common in the study area. 
Among the ungulates Nilgai {Boselaphus tragocamelus) Blackbuck {Antilope 
cervicapra) and Wild boar {Sus scrofa) are common in some part of the study area. 
The rhesus macaque {Macaca mulatta) and Common langur (Presbytis entellus) are 
common apes found in the study area. 
status, Abundance and 
Population Composition of 
Nilgai 
CHAPTER 3 
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Status, Abundance and Population 
Composition 
3.1 Introduction 
The Nilgai is placed inSchedule III of Wildlife Protection Act, (1972). International 
Union of Conservation of Nature and Natural Resources (lUCN) rank it in the "Lower 
Risk Category" and Convention of International Trade in Endangered Species of Wild 
Fauna and Flora (CITES) has not assigned any rank to it.The estimation of nilgai 
population in India is more than 1,00,000 (Rahmani 2001) and later Sankar et 
al.(2004) estimated population of nilgai around 1,00,000 to 1,50,000. Nilgai is 
abundant in agricultural areas in the states of Haryana, Uttar Pradesh, Rajasthan and 
Gujarat. The Nilgai has become extinct from the Bangladesh. No figures are available 
for Nepal and few are surviving in Pakistan. About 37,000 feral nilgai are established 
on Texas ranches (Rahmani 2001). 
The population may be defined in various ways, but the ecological definition of the 
population is "All the organisms of an interbreeding group which can produce fertile 
young ones and occupy a particular space". The population is characterised by 
density. Density is number of individuals occupying definite unit of space. 
Expressions of population density and biomass have been used to investigate the 
complex relationship between a species and its environment (Brown 1983) and 
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interspecific relationship in a community (Sinclair et al. 1990). Density estimation is 
one of the parameters for effective management and conservation of wild animals 
(Karanthe/ al. 2004, Sutherland 1996, O'Connelese/ a/. 1999). 
Tropical forest and their fauna are under increasing pressure to meet the resource 
needs of growing human population in the Indian subcontinent (Panwar 1987). The 
large herbivore play important role in ecosystem as they influence the forest structure, 
composition, productivity, nutrient cycling, soil structure and succession (Mc 
Naughton 1979). Conservation of large herbivores is relatively difficult because they 
possessa large home range, low population density and tendency to come in conflict 
with the human through crop raiding behaviors. Several recent studies (Karanth and 
Sunquist 1995, Karant and Nichols 1998) have found that abundance of predators 
such as the tiger and lion are influenced by the distribution and abundance of its prey 
species. 
Nilgai abundance was studied in protected areas (Schaller 1967, Berwick 1974, Haque 
1990, Sankar 1994, Khan et al. 1996, Chundawat 1999, Biswas &. Sankar 2002, 
Bagchi et al. 2003 and Benerjee 2005) and outside protected areas (Mirza and Khan 
1975, Qureshi 1991, Khan 1992 and Ramveer 1995). 
3.2 Methods 
Investigations were carried out in five tehsils of Aligarh District namely Koil, Khair, 
Atrauli, Gabhana and Iglas to find out the current status and distribution of nilgai. 
Direct and indirect methods have been used for population estimation of the herbivore 
species. Direct method used visual sighting of animals. Line transect sampling is 
practical, efficient and relatively inexpensive for estimating many biological 
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populations (Anderson et al. 1979, Bumham et al. 1980, Buckland et al. 1993). While 
the indirect methods used pellet group counts (Putman 1984). 
3.2.1 Questionnaire survey 
Basic information (location of forest patches, their areas and nearby villages) were 
obtained from the forest department before initiating the questioimaire survey. A 
questionnaire survey was carried out to know the approximate number of nilgai, 
activity pattern, crop damage and various methods used by villagers to control the 
crop damage in 14 villages of Aligarh District.A total of 140 people were selected in 
all localities. The nilgai population was confined in and around the forested patches 
and therefore the survey was carried out in the villages which were adjacent to these 
forest patches. The preferences were given to those villagers who were working in the 
crop fields during the survey. The selected villages were Nagla Beeriya (Pala sallu), 
Haivatpur and Kiratpur Nimana (Andala), Kasthali vaishya (Pala Kasthali), 
Madhawgarh (Junglegarhi), Sikanderpur(Sikandapur Cherat), Shekha (Shekha), 
Mahua khera and Ghursikaran (Ghursikaran), Ladhawan (Akrabad ladhawan) 
Kakethal,Nagla kosalpur, Gazipur, and Gijrauli (Atrauli).There is no natural forests 
left in Aligarh and only the plantation of the Prosopis julijlora were formed the forest 
patch. 
3.2.2 Vehicle transect 
All the major roads and sub roads were used as transects. A motorcycle was 
used to carry out the survey.A total of 1541 km was travelled on 12 major roads and 
sub roads which were leading towards the adjacent district. The roads were passing 
through the Tehsils, blocks, Panchayats, villages, canals, and plantation. These 
transects were marked on the map and travelled on a monthly basis. During the 
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vehicle transects number of encountered animals,their activity pattern and habitat 
along with the perpendicular distance were recorded. 
3.2.3 Total count 
Some forest patches were selected to conduct total count. Transects were laid in entire 
forested patches to count the nilgai. As nilgai prefers the edges of the forested patches 
(Sankar 1994) transects were laid at the edges of the forest patch and later on in the 
zig zag manner in entire forest patches to count all possible numbers of the nilgai. The 
number of nilgai along with the age, sex, habitat, activity and perpendicular distance 
were recorded during the line transects. All nilgai groupencountered were classified as 
(a) An adult male (b) adult female (c) sub adult male (d) sub adult female (e) 
yearlings and (f) calves. 
3.3 Results 
Questionnaire survey was carried out to determine approximate number of nilgai, in 
14 villages of Aligarh District. A total of 140 people were selected in all localities. 
The numbers of nilgai reported by villagers in their areas in each location were 
compared with the observed data in each locality. The results were found 
insignificant (Z=-2.547, p=0.011) because the number of nilgai reported by people 
were found substantially higher than that of observed in the field. This suggests that 
figures reported by villagers appeared to be exaggerated. 
3.3.1 Density 
Table 1. Provides the density of nilgai in different forest patches of 
Aligarh.Thedensity of nilgai was found to be 34 animals per km^ in winter season and 
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it was 42 animals per km^in summer in same patches. The overall density was 
founded to be 38 animals per km^ in the forest patches. The density was found 
maximum in and around the Shekha jheel i.e. 132 individuals per km followed by the 
Pala sallu where it was 126 individuals per km^. The density in Shekha is much 
higher because the protected area is only 25 ha, and rest of the area is crop land. 
Nilgai utilizes all the areas including the crop field, but only the protected area is 
taken in the density estimation. The minimum density of nilgai was found in the Pala 
kasthali and Akrabad Ladhawan where the density was 14 and 15 individuals per km 
respectively. Table 1.1 provides the data of overall density, encounter rate and mean 
group size of the nilgai in Aligarh district. The density was found 0.49 individuals per 
W. 
3.3.2 Encounter rate 
Table 2.1 and 2.2 provides the data onthe encounter rate of the nilgai in different 
season, on different roads of Aligarh district. The encounter rate was found 
maximumon Atrauli - pali road (0.86) followed by 0.82 individuals per km on 
Aligarh - Khair road and the minimum was on Aligarh - Gonda road i.e 0.16 
individuals per km in winter season. The overall encounter rate was 0.41 individuals 
per km in winter season. No nilgai group was sightedon Aligarh - Jawan and Aligarh 
- Iglas road during the winter. The encounter rate was found maximum on Aligarh -
Khair road 2.55 and minimum 0.11 individuals per km on Aligarh - Jawan road. The 
overall encounter rate was found 1.01 individuals per km in summer season. The 
overall encounter rate in Aligarh district was found 0.66 individuals per km. 
3.3.3 Mean group size 
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Table 3.1 and 3.2 provide data on the mean group size, number of visits, group seen 
and maximum and minimum number of individuals seen in specific sites. A total of 
108 groups comprising of 1845 individuals were recorded and the mean group size 
was found to be 17.10 ± 4.08. The maximum number of individuals were recorded in 
Pala sallu (61)while the minimum was in Sikandarpur Cherat (1). 
54 groups of nilgai were recorded in winter, comprising 612 individuals and the mean 
group size was found to be 11.38 ± 2.76with maximum number recorded in 
Ghursikam (58) and minimum on road sides (13). The maximum mean group size 
was found in Pala sallu 12.81±2.19 and minimum in Sikandarpur Cherat (7±2) in 
winter season. 54 groupswere also recorded in summer season, which comprising of 
1233 individuals.The mean group size was 22.83 ± 5.40. Mean group size was found 
maximum in Pala sallu (32.16 ± 7.87) and minimum in Sikandarpur Cherat (14.25 ± 
3.06). 
3.3.4 Population structure 
Table 4.1 and 4.2 provide data on population structure of nilgai in winter and summer. 
Table 4.3 provides data on the overall population structure of nilgai in Aligarh 
district. A total of 54 groups of nilgai were encountered during winter season, which 
comprised of 612 individuals. There were 70 adult males, 65 sub adult males, 174 
adult females, 98 sub adult females, 52 yearlings, 147 calves and 6 were unidentified. 
The maximum numbers were recorded in Pala sallu (147 individuals) followed by 
Ghursikam (90), while the minimum was recorded in Pala kasthali (24 individuals). A 
total of 1233 individuals in 54 groups were recorded in summer, which comprised of 
179 adult males, 147 sub adult males, 292 aduh females, 245 sub adult females, 161 
yearlings and 209 calves. 
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Overall 108 groupswere encountered in Aligarh district, in which 1845 individuals 
were recorded. These comprise of 249 adults, males, 212 sub adult males, 466 adult 
females, 343 sub aduh females, 213 yearlings and 356 calves. 
3.3.5 Sex ratio 
Table 5.1 and 5.2 provides the data on sex ratio in winter and summer season, while 
Table 5.3 provides the data of overall sex ratio.The male - female ratio was 50:100, 
female to yearling ratio was 100:19 while the female - calf ratio was 100:54 in winter 
season. The maximum male to female ratio was found in Atrauli 92:100 and 
minimum 33:100 in Pala sallu. The maximum number of yearling - female ratio was 
recorded on road sides (46:100) and minimum in Pala sallu (7:100).The maximum 
number of calves- cow ratio was recorded in Shekha 78:100 and minimum 38:100 in 
Ghursikam, in winter season. While in summer the male - female ratio was 61:100, 
female - yearling ratio was 100: 30 and calf- cow ratio was 39:100. The maximum 
male to female ratio was found in Akrabad(94:100) and minimum in Pala kasthali 
(33:100). The maximum number of yearling - female ratio was recorded in Akrabad 
44:100 and minimum 20:100 in Pala kasthali, the maximum number of calves - cow 
ratio was recorded in Atrauli 45:100 and minimum 30:100 in Andla, in winter season. 
The overall sex ratio of the male - female was 62:100, yearling to female ratio was 
26:100 and calf cow ratio was 44:100. The male female ratio was the maximum in 
Andla (85:100) and minimum in Pala kasthali (41:100). The maximum number of 
yearling female ratio was recorded in Shekha (37:100) and minimum in pala kasthali 
(14:100), while the calf cow ratio was maximum in Pala sallu (51:100) and minimum 
in Pala kasthali (34:100). 
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Figure 7provides the percentage of total males, females, yearling-calves and 
unidentified individuals. 1845 individuals comprised of 25.06% males, 43.99% 
females, 30.94% yearling and calves and 0.3% could not identify individuals. 
Figure 8 and 9 provide the percentage of animals in different group size categories. 
26% groups comprised of 0-5 group category, 22% comprised of 6-10 group category, 
20% were in the 11-15 group category, 22% in 16-20 group category and 10% in >21 
group category in winter season. While in summer 11% groups were comprised of 0-
5 group category, 24% comprised were 6-10 group category, 13% were in the 11-15 
group category, 22% in 16-20 group category and 30% in >21 group category. 
Figure 10 and 11 provides the data of the percentage of all male, female and mixed 
groups. In winter season, 11.11% male, 11.11% female and 77.77% mixed groups 
were recorded. While in summer the group composition changed and 46.29% female 
groups followed by the 29.62% male groups and 24.07% mixed groups were 
recorded. 
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Table 5.1 Number of males, yearlings and calves per 100 females in winter season. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Location 
PALA SALLU 
ANDLA 
PALA KASTHALI 
JUNGLE GADHI 
SIKANDARPUR (C) 
SHEKHA 
GHURSIKARN 
AKRABAD LADH. 
ATRAULI 
ROAD SIDE 
TOTAL 
Males 
32.86 
63.89 
35.71 
38.89 
35.71 
50 
71.79 
45 
91.67 
61.54 
49.63 
Yearlings 
7.14 
19.44 
7.14 
25 
35.71 
27.78 
15.38 
20 
33.33 
46.15 
19.12 
calves 
61.43 
61.11 
28.57 
44.44 
71.43 
77.78 
38.46 
40 
50 
69.23 
54.04 
Table 5.2 Number of males, yearlings and calves per 100 females in summer season. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Location 
PALA SALLU 
ANDLA 
PALA KASTHALI 
JUNGLE GADHI 
SIKANDARPUR (C) 
SHEKHA 
GHURSIKARN 
AKRABAD LADH. 
ATRAULI 
ROAD SIDE 
TOTAL 
Males 
44.56 
79.74 
33.33 
76.19 
70.83 
81.63 
53.96 
93.75 
79.24 
42.40 
60.70 
Yearlings 
22.82 
36.70 
20.00 
33.33 
29.16 
40.81 
26.98 
43.75 
33.96 
25.60 
29.98 
calves 
42.39 
30.37 
40.00 
38.09 
37.50 
36.73 
39.68 
37.50 
45.28 
40.00 
38.91 
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Table 5.3 Number of males, yearlings and calves per 100 females in Aligarh district. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Location 
PALA SALLU 
ANDLA 
PALA KASTHALI 
JUNGLE GADHI 
SIKANDARPUR (C) 
SHEKHA 
GHURSIKARN 
AKRABAD LADH. 
ATRAULI 
ROAD SIDE 
TOTAL 
Males 
39.50 
85.21 
41.37 
59.64 
63.15 
65.67 
72.54 
83.33 
80.00 
47.82 
61.55 
Yearlings 
16.04 
31.30 
13.79 
28.07 
31.57 
37.31 
22.54 
30.55 
33.84 
27.53 
26.32 
calves 
50.61 
40.00 
34.48 
42.10 
50.00 
47.76 
39.21 
38.88 
46.15 
42.75 
44.00 
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Figure 7: Percentage of male, female, yearling and calf. 
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Figure 8: Percentage of animals in different group size categories in winter season. 
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Figure 9: Percentage of animals in different group size categories in summer season. 
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Figure 10: Percentage of all male, all female and mixed groups of Nilgai recorded in winter 
season. 
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Figure 11 :Percentage of all male, all female and mixed groups of Nilgai recorded in summer 
season. 
3.4 Discussion 
Densities of nilgai in India vary widely depending on habitat conditions; competition with 
domestic livestock, predation, and degree of protection. Table 1.2 provides data on nilgai 
densities recorded in different areas. The nilgai density ranges from 0.43 to 7 individual/ km .^ 
The minimum density was recorded in Pench Tiger Reserve (0.43 individual/ km') and 
maximum was recorded in Keoladeo National Park (7 individual/ km^). The density of nilgai 
was found to be 0.39-1.47 individual/ km^ in Gir Lion Sanctuary (Berwick 1974, Berwick 
and Jordon 1971, Khan 1997 and Khan et al. 1996), 0.44-7.81 individual/ km^ in Panna 
National Park (Chundawat 1999), 6.60-11.36 individual/ km' in Ranthambhore National 
Park (Bagchie/ al. 2003), 5.67 individual/ km^ in Haryana (Singh, R. 1995) and 3.93 
individual/ km^ in Kuno Wildlife Sanctuary (Banerjee, 2005). All the above studies were 
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conducted inside the protected areas except (Singh 1995); he estimated 5.67 individual/ km 
in Haryana. While in Aligarh district the density was found 0.49 individual/ km^. The density 
is lower than the study conducted in Haryana and this is due to the population of the Aligarh 
district is much higher in respect of the area. The forested area in Haryana is 1684 km while 
the forested area in Aligarh is only 23.48 km . 
There is seasonal change in mean group size of the nilgai. Nilgai is less gregarious in winter 
and gregarious in summer. Adult males segregate from females and sub adults during non 
breeding seasons. Annual group sizes in India are 1.92 individuals (Bagchie/ al. 2004; 
Berwick 1974; Khan et al. 1996); in Gir mean group size was 1.9 (Khan et al. 1996); in 
Sariska 2.4 individuals (Sankar 1994); in Ranthambhor 2.9 individuals (Bagchie/ al. 2003) 
and in Haryana 5.97 (Singh 1995). The mean group size was higher than other studies 
because the nilgai were congregated in the forest patches. This congregation is due to the 
protection from the farmers as they chase and harass the nilgai to avoid the crop damage. In 
summer the herd of 35 to 40 individuals were continuously seen in Atrauli, Pala Sallu and 
Andla. 
In India, the sex ratio (male:female) of free ranging adult nilgai favours females: 0.59:1 in 
Bharatpur (Schaller 1967), 0.39:1 in Vanvihar Sanctuary (Schaller 1967), and 0.4:1 in Sariska 
(Sankar 1994), 0.89:1 (Berwick and Jordan 1971) to 0.71:1 (Khan et al. 1995). In Texas, the 
observed male:female ratio was 0.81:1 (Sheffield et a/. 1983). The female:calf ratios for free-
ranging nilgai are: 1:0.23 in Gir (Khan et al. 1995), 1:0.48 in Sariska (Sankar 1994), and 
1:1.03 in Texas (Sheffield et al. 1983). In Aligarh the male: female ratio was also female 
biased i.e. 0.61:1. 
The ratio of yearlings- females were very low (0.26:1) due to high mortality in calves, either 
due to accidents or due to natural deaths. The calf: female ratio was 0.44:1 in Aligarh. High 
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rates of mortality are common for males in particular, but also females, before age 3 
(Berwick 1974; Brown 1976). In Gir Forest, India, 34% of calves die each year, and there is a 
general linear decline of 52% of 2-10-year-olds of both sexes (Berwick 1974). 
Habitat Use and Food 
Habits of Nilgai 
CHAPTER 4 
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Habitat use and Food habits 
4.1 Introduction 
Habitat use is the way an animal uses the physical and biological resources in a 
habitat. Habitat may be used for foraging, cover, nesting, escape, denning, or other 
life history traits. These categories (e.g., foraging and escape) divide habitat, but 
overlap occurs in some areas. One or more categories may exist within the same area. 
An area used for foraging may be comprised of the same physical characteristics used 
for cover, denning, or both (Litvaitis et al. 1996). The various activities of an animal 
require specific environmental components that may vary on a seasonal or yearly 
basis. A species may use one habitat in summer and another in winter. This same 
habitat may be used by another species in reverse order (Morrison et al. 1985). 
Habitat is a place where animal inhabits and fulfil their necessary requirements. 
Habitat supporting any wild animal population includes food, water and shelter. Food, 
water, cover and space are basic requirements of an animal (Dasmarm 1981). 
Generally, animal selects best habitat, which fulfils their all requirements. High 
quality resources are used more than lower quality resources. There are some other 
factors which influence the habitat use and those factors are terrain, weather, slopes. 
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human influence and other animals (Schaller 1967, Eisenberg and Lockhart 1972, 
Newton 1984 and Putman 1988). These factors ultimately determine the pattern 
(purpose, time of day, duration of the day and season) of use of habitat (Schaller 
1967, Eisenberg and Lockhart 1972, Newton 1984). Habitat selection by herbivore is 
a function of several factors, among which food availability, mate availability, and 
predation are of major importance (Jarman 1974). All animals follow the rule of 
optimum foraging theory. This theory states that organisms forage in such a way as to 
maximize their net energy intake per unit time (Mac Arthur and Pianka 1966). 
Understanding of food and feeding habits of wild animals is of great importance for 
proper management of wildlife. Knowledge of diet selection is also fiindamental to 
understanding many aspects of ungulate ecology (Hobbs et al. 1983). Diet selection is 
influenced by body size, rumen anatomy, social structure and energy requirements 
(Bell 1971, Geist 1974, Jarman 1974).Nutritional problems of wild herbivores usually 
arise as a consequence of qualitative or quantitative food shortage in their habitat. 
Animal in good health generally has higher rates of reproduction and are more 
resistant to diseases (Haque 1990). Nutrition thus affects birth and mortality rates and 
it plays an important role in dynamics of managed population (Haque 1990). 
Several methods are used for diet determination of wild herbivore. Direct observation, 
pasture analysis before and after grazing (Stodard 1952) and examination of digestive 
tract contents are some of the commonly used methods (Norris 1943, Lamprey 1963). 
Direct observation is subject to observer error and personal biases. The pasture 
analysis method may be difficult because several species of herbivore are feeding 
together and there could be already grazed species of vegetations present. 
Determination of utilisationof plant species in a group of different species of 
ungulates is almost impossible. Analysis of rumen contents requires an availability of 
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intact caracas.Faecal analysis has been increasingly advocated to avoid the 
disadvantage of the other methods for determining the diets of free ranging ruminants. 
(Smith and Shandruk 1979). The micro histological technique has been used by 
Martin (1955) and Stewart (1970).Faecal analysis method has some disadvantages 
such as differential digestion of plant species affecting the faecal representation of 
different species and thus causing bias in determination of dietary spectrum. 
Some studies have been done to determine the food habits and habitat use by the 
nilgai (Abies 1972, Fall 1972, Schaller 1967, Berwick 1974, Mirza and Khan 1975, 
Dinerstein 1980, Sheffield 1983, Haque 1990, Qureshi 1991, Khan 1992, Gautam 
1992, Sankar 1994,Singh 1995, Khan et al. 1996, and Bagchi et al. 2003). 
4.2 Methods 
Direct observations were taken on feeding nilgai on a daily basis while conducting 
regular vehicle and line transect counts. Scan and focal animal sampling methods 
were used for data collection (Altman 1974). The animals were observed as long as 
feeding activity continued and the group was in sight with the help of 10x7 binocular. 
While in scan sampling, the activity of all individuals in a group was recorded at ten 
minutes sampling intervals, a particular individual was selected in a group in the focal 
animal sampling and its activity recorded at the same time intervals. The monthly 
direct observations were summarized on a seasonal basis to calculate the contribution 
of different plant species. 
Direct observations were taken whenever the animal was seen and the habitats were 
categorized as a wheat crop field. Sugarcane field, Prosopis forest, open scrub, Bajra 
and Mustard crop field. Habitat may be used for foraging, cover, nesting, escape, 
resting, or other life history traits. 
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4.3 Results 
Table 6.1 provides the data of the food habits of nilgai in Aligarh district in winter 
season.In winter season "Rabi"crops were sown and wheat cultivation is done on 
222714 ha of area, in the Aligarh district along with Bajra, Sugarcane and Pulses. The 
nilgai fed maximum on the wheat Triticum aestivum (45.82 %) because of its easy 
availability and most nutritious followed by the Cynodon dactylon (20.71%), Zizyphus 
mauritiana (9.7\%),Imperata cylindrica {8.95Vo),Peimisetum 
glaucum(6.9%),Saccharum officinarum(5.1 IVo), Prosopis julijlora (4.6%) Cassia 
fistula{2M%) and 10% unidentified trees, shrubs and grasses. 
There is mark seasonal change in the food habits of nilgai as the food availability 
changes. Table 6.2 provides data on food habits in summer season and it was found 
that nilgai fed maximum on Cynodon dactylon (38.40%), because of its easy 
availability, followed by the Zea mays {\2.\2),Imperata cylindrica 
{\\A\%),Pennisetum glaucum (11.29),Saccharum officinarum (6.04%), Zizyphus 
mauritiana (5Al%)JSaccharumspontaneum{3.80yo),Prosopis julijlora (3.32%) 
Cassia fistula (2.04%) and 7% unidentified trees, shrubs and grasses. 
Figure 12 and 13 provides the number of nilgai groups recorded in different habitats 
in different seasons. Figure 12 provide the data of habitat use by nilgai, in winter 
season 38% groups were recorded in Prosopis forest followed by wheat cropland 
(34%), open scrub land (17%), Sugarcane Field (8%), mustard field (2%) and in Bajra 
field (l%).The scenario changed in summer as the crops were harvested. The 
maximum nilgai groups were recorded resting beneath the Accasia or Prosopistree 
(41%), followed by Open field (24%), Prosopis forest (13%), Sugarcane field (9%) 
open scrubland (8%) and 5% in Maize field. 
Habitat Use and Food Habits Page I 43 
Table 6.1 The feeding preference of Nilgai on different plantspecies in winter. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Plant species 
Triticum aestivum 
Pennisetum glaucum 
Cynodon dactylon 
Imperata cylindrica 
Zizyphus mauritiana 
Saccharum officinarum 
Cassiafistula 
Prosopis juUjlora 
Unidentified grass 
Unidentified Plant 
Unidentified Shrub 
No. 
225 
27 
81 
35 
38 
20 
8 
18 
12 
16 
11 
491 
% 
45.82 
6.9 
20.71 
8.95 
9.71 
5.11 
2.04 
4.6 
3.06 
4.09 
2.81 
Table 6.2 The feeding preference of Nilgai on different plant species in summer. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
Plant species 
Zea mays 
Pennisetum glaucum 
Saccharum spontaneum 
Cynodon dactylon 
Imperata cylindrica 
Zizyphus mauritiana 
Saccharum officinarum 
Cassiafistula 
Prosopis juliflora 
Unidentified grass 
Unidentified Plant 
Unidentified Shrub 
No. 
102 
95 
32 
323 
96 
43 
51 
12 
28 
23 
24 
12 
841 
% 
12.12 
11.29 
3.80 
38.40 
11.41 
5.11 
6.06 
1.426 
3.32 
2.73 
2.85 
1.42 
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Figure 12: Habitat use by nilgai in winter season. 
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Figure 13: Habitat use by nilgai in summer season. 
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4.4 Discussion 
The shape of Premaxillary dentine of nilgaisuggests a mixed feeder (Solounias and 
Moelleken 1993). Dietary selection varies seasonally and includes grasses (Cenchrus, 
Cynodon dactylon, Desmostachya bipinnata, Scripus tuberosus, and Vetiveria 
zizanioides), woody vegetation {Acacia nilotica, Acacia Senegal, Acacia leucophloea, 
Clerodendrum phlomidis, Crotalaria, Indigofera oblogifolia, Morus alba and 
Zizyphus nummularia), and herbaceous species {Cocculus hirsutus, Euphorbia hirta, 
and Sida rhombifolia (Khan 1994, Mirza and Khan 1975, Prajapati and Singh 1994, 
Sankar and Vijayan 1992). Nilgai fed on 91 plant species in Sariska that included 20 
trees, 9 shrubs, 29 herbs, 12 creepers, and 21 grass species (Sankar 1994). 
Availability is a major factor which influences the food habits of nilgai. Aligarh 
district has no natural forest left except some Prosopis plantation which comprises 
about 2348.22 ha area. The nilgai were compelled to feed in crop fields because of 
less availability of vegetation in plantation areas. Beside this factor there is a lot of 
competition between the nilgai and livestock in these forest patches. Nilgai consumed 
more grass during summer and less in winter because only grasses were remaining in 
the areas and crops were already harvested. While in winter more nutritious and 
palatable crops are available. 
Nilgai is a habitat generalist (Mathai 1999) but tends to occur in "thin bush with 
scattered low trees or alterations of scrub and open grassy plains" with "either level 
or undulating" topography, rarely in thick forest but often in cultivated areas 
(Blanford 1888, Prater 1980). In agricultural areas, nilgai will feed throughout the 
night in open fields and retreat to the cover of forests during the day (Bohra et al. 
1992; Mathai 1999; and Singh 1995). During the study it was found that the nilgai 
groups utilized different crop lands during the day and night. Even at different 
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locations where the forest patches were present the nilgai were found resting outside 
the forest patches. This is due to the protection reason. Nilgai were found to prefer 
open grassland with shrubs and bushes. Nilgai used all the habitat types. There was a 
seasonal variation in habitat use. 
Activity Pattern of Nilgai 
CHAPTER 5 
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Activity Pattern 
5.1 Introduction 
Activity pattern of animals provides a lot about the ecology of a species (Georgii 
1981). The effective management of the species requires knowledge of time budget, 
activity pattern and movement pattern (Singh 1995). Ungulate divides the whole day 
in various activities that include foraging, resting, walking, standing, vigilance and 
other social interactions (Jarman 1974). Daily activity pattern of an ungulate is 
influenced by energy requirement, distribution of food, predator and thermal stress 
(Parker and Robbins 1985, and Schmidth- Nielsen 1997). The time spent by ungulates 
in different activities is influenced by two major factors first the energy demand of 
ungulate and second is the restrictions that the ungulate encounter (Lucas 1987, 
Bunell and Harestad 1989). The demand is indicated by the amount of the time that an 
animal spends in foraging (Bunnell and Gillingham 1985). The energy demand is 
influenced by age, sex, weight and physiological states of ungulates (Robbins 1993, 
Schmidth- Nielsen 1997). The other factors are day light time, temperature, 
anatomical structures, metabolic attributes, potential predation, time demand for 
social interactions, etc. (Jarman 1974, Owen-Smith 1994). 
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Several behavioural studies have been conducted on nilgai (Asdell 1946, 
Dharmkumar Singhji 1959, Crandell 1964, Schaller 1967, Jarvis 1968, Lacey 1969, 
Lucas 1970, Jarman 1974, Mirza and Khan 1975, Dinerstein 1980, Sheffield 1983, 
Haque 1990, Oguya and Eltringham 1991, Qureshi 1991, Khan 1992, Gautam 1992, 
Sankar 1994,Singh 1995, Khan et al. 1996, and Bagchi et al. 2003) in different 
protected areas and in captivity. 
5.2 Methods 
Direct observations were taken for sampling of behaviour. Following categories of 
activity were recorded (a) feeding (b) walking (c) resting and (d) standing. Focal 
animal sampling methods were used for data collection (Altman 1974). Scan sampling 
were also used when all the herds were found to perform the activity of the above 
categories. The animals were observed on every 10 minute interval with the help of 
10x7 binocular. While in scan sampling, the activity of all individuals in a group was 
recorded at ten minutes sampling intervals, a particular individual was selected in a 
group in the focal animal sampling and its activity recorded at the same time intervals. 
Beside these activities other activities were recorded like fighting and chasing of the 
other animal, but data of these activities were very few. Along with these activities, 
group size and the group leading pattern were also recorded. 
5.3 Results 
Figure 14 and 15 provides the data of different activity pattern in Aligarh district in 
different seasons. 43% individuals were found feeding, 40.66% were resting, 11.33% 
were walking and 5% were resting in winter season. The maximum activity was 
feeding and minimum was resting, recorded in winter, while in summer 52% 
individuals were resting, 25.30% were feeding, 12.81% were standing and 8.92% 
were walking. The maximum activity was resting and minimum was walking 
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recorded in summer. Figure 16 provides the data of the group leading pattern by male 
and female in mixed groups. 43.47% of mixed groups were led by adult females while 
56.53% of mixed groups were led by adult males. 
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Figure 14: Percentage of activities of nilgai recorded in winter season. 
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Figure 15: Percentage of activities of nilgai recorded in summer season. 
A c t i v i t y P a t t e r n P a g e I 51 
60 
50 
40 
V 
ra 
u 30 
u 
I . 
a. 
20 
10 
Group Leading Pattern 
56.53 
43.47 
Adult female Adult male 
Figure 16: Percentage of mixed group led by male and female nilgai in Aligarh 
district. 
5.4 Discussion 
A variety of activities are performed by animals for the food, shelter and protection. 
Each activity has certain cost and benefits (Sharatchandra and Gadgil 1980). Food 
availability and temperature influence the activity pattern and time budget of the 
animal. The activities change with season. In winter the nilgai spent more time in 
feeding while in summer they spent more time in resting during the day. The reason 
was the temperature and visibility. In winter the temperature and day light were very 
low and animal required more energy to maintain body temperature. While in summer 
the days ware very hot so they rest much of the time. The feeding activities were 
higher followed by standing in early morning. The resting activity is high followed by 
the standing in noon. The standing activity is high followed by the walking in 
evening. 
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Fights among the male nilgai were recorded occasional (N= 8). There are two types of 
fights which occur between males these are Head butting with horns and Neck to neck 
fighting (Lundrigan 1996 and Walther 1958). Neck fighting of male is relatively 
unique among ungulates (Sheffield et al. 1983). Neck fighting occurs mostly in 
bachelor herds among sub adults and yearlings (Fall 1972). The thick dermal shield 
on the neck and chest of male is protective, but fighting of either type can result in 
serious gore and mortality. The fighting among the males was common in the summer 
while in the winter it was not recorded. During the neck to neck fight sub adult males 
stands on their hind limbs (Plates 10,11 and 12). 
Human-Wildlife Conflict 
CHAPTER 6 
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Human-WildlifeConflict 
6.1 Introduction 
Human-wildlife conflict refers to the interaction between wild animals and people 
and the resultant negative impact on people or their resources, or wild animals or their 
habitat. It occurs when growing human populations overlap with the established 
wildlife territory, creating a reduction of resources (Madden 2004). Today human-
wildlife conflict is a hot topic in conservation (Macdonald and Services 2007). The 
main cause behind the conflict is growing human as well as wildlife population and 
decreasing space and recourses. The transformation of forest, grassland and other 
ecosystem into the farm lands as a consequence of the increase demand of land, food 
production, energy and raw materials, has led to the decrease in wildlife habitat. The 
conflict is either for crop raiding, predation of livestock andinjury or death of the 
people. (Trigood et al. 2005). 
Human wildlife conflict in terms of crop raiding is a major problem in the agriculture 
industry (Shabekova 2013). Crop raiding may be defined as an occasion when an 
animal cause damage to agricultural crop either in the feeding or other activities. The 
wildlife gets benefit for this crop damage while there is a negative impact on the 
farmer economy. This damage may compel the farmer to either seriously injure or kill 
the animal. 
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6.2 Methods 
A questionnaire survey was carried out to assess the extant of crop damage and 
various methods use by the villagers to control the crop damage in 14 villages of 
Aligarh District. A total of 140 people were selected in all localities. The nilgai 
population was confined in and around the forested patch. So the survey was carried 
out in the villages which were adjacent to these forest patches. The preferences were 
given to those villagers who were working in the crop field during the survey. The 
selected villages were Nagla Beeriya (Pala sallu), Haivatpur and Kiratpur Nimana 
(Andala), Kasthali vaishya (Pala Kasthali), Madhawgarh (Junglegarhi), Sikandarpur 
(Sikandapur Cherat), Shekha (Shekha), Mahua khera and Ghursikaran (Ghursikaran), 
Ladhawan (Akrabad ladhawan) Kakethal, Nagla kosalpur, Gazipur, and Gijrauli 
(Atrauli). People were interviewed to know about the agricultural practices, scaring 
devices used and their effectiveness, attitude towards nilgai,another conflict species 
and their mitigation. ^t^^-i^ '^'*'*'-C*V^ 
6.3 Results t \ h 
V^ - .-'tT 
A total of 140 people were interviewed to know the damage and conflict with wildlife 
in Aligarh district. Figure 17 provides the data of the percentage of male-female 
farmer working in agriculture field. Out of 140 there were 81% male and 19% female 
farmers working in agricultural fields. Figure 18 provides data of different age group 
of farmers involved in agricultural activity. 49% workers belong to age category of 
61-80 years, followed by 41-60 age group (22%), 21-40 age group (14%), 5-20 age 
group (12%), and>80 age group (1.42%). Figure 19 provides the data of crop damage 
by Blackbuck, Nilgai and Wild boarin the study area. According to farmers opinion 
54%, 36.42% and 9.2% of crop raiding was done by Blackbuck, Nilgai and Wild boar 
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respectively. Table 7 provides the data on the scaring devices used by the farmers for 
protecting their crops. These included statues with different colour of clothes 
(64.28%), Prosopis fences (10%), different colour of ribbons (8.57%), sound (5.71%), 
wire fence (5%), firearms (3.57%) and fire (2.14%). Table 8 provides the data of 
major crop cultivation and its productivity in Aligarh district. Triticum aestivum 
followed by Pennisetum glaucum, Oyza sativa, Cajanus cajan, Zea maysandBrassica 
spp. 
Percentage of male and female farmer working in the field 
• Male 
• Female 
Figure 17: The percentage of male and female farmers working in the agriculture 
fields. 
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Figure 18: Percentage of people found in different age groups working in agricultural 
fields in Aligarh district. 
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Figure 19: Percentage of crop raiding incidences by different species in Aligarh 
district. 
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Table 7.Different scaring devices used by farmers to prevent crop raiding in Aligarh 
district. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
Devices 
Ribbons 
Statue 
Sound 
Fire 
Fire Arms 
Wire fence 
Prosopis fence 
No. of farmers 
12 
90 
8 
3 
5 
7 
15 
140 
% 
8.57 
64.28 
5.71 
2.14 
3.57 
5 
10.71 
Table 8. Major crops, production and productivity in Aligarh district. 
Crops 
Kharif crop 
Pennisetum glaucum 
Oryza sativa 
Cajanus cajan 
Zea mays 
Vigna mungo 
Vigna radiata 
Rabi crop 
Triticum aestivum 
Brassica spp. 
Hordeum vulgare 
Sacharum officinarum 
Solarium tuberosum 
Lens culinaris 
Pisum setivum 
Area (Ha) 
83772 
79239 
70930 
26381 
730 
593 
222714 
24760 
14643 
12617 
5313 
2191 
411 
Production (Qt) 
1438365.26 
2108549.79 
641916.50 
419721.70 
4095.30 
3095.50 
6360711.80 
274340.80 
408246.80 
7531844.30 
1266194.20 
19828.50 
3974.40 
Productivity 
(Qt/ha) 
17.17 
26.61 
9.05 
15.91 
5.61 
5.22 
28.56 
11.08 
27.88 
596.96 
238.32 
9.05 
9.67 
Ha = Hectare, Qt = Quantity, Qt/Ha= Quantity per Hectare. 
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6.4 Discussion 
As northern India has male dominated society, males are more involved in the 
agricultural activities. The females provided assistance to the male farmers. There are 
three species of wild ungulates involved in crop raiding. The maximum damage was 
done by the wild boar (Sus scrofa) as they digout the roots of the crop as well as raid, 
but this species is, very few in number and also less distributed in the study area. The 
overall maximum damage was done by Blackbuck {Antelope cervicapra) as they are 
overabundant, gregarious and have smaller home ranges rather than the Nilgai 
(Boselaphustragocamelus) which are less gregarious and have a large home range. So 
the damages were distributed in large areas rather than confined to small areas. People 
used different kinds of scaring devices to protect their crops from wild animals. 
Statues were used maximum because it is cost effective, while it is less effective 
device, but due to cost effective it is used everywhere in the study area. The most 
effective device is firearms which force the animal to run away, but it is much more 
costly. The permanent solution is electric wire fencing, but is is again, costly and 
farmers cannot afford such amount. The farmer also used the Prosopis fencing in the 
study area which was not effective as the wild animals jump over these fence and 
enter in the field (Plate 1). The farmers were not in favour of culling or even poaching 
of nilgai as it is considered sacred. Villagers collect the fuelwood throughout the year 
in the forest patches and this activity induce the animal to move inside the crop field 
(Plate 17). 
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Photographs 
Plates 
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Plate 1 .Herd of female Nilgai inside a crop field. 
Plate 2. Sub adult male in open scrub land. 
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Plate 3. Herd of females and yearlings in Prosopis forest. 
Plate 4. Herd of adult males. 
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Plate 5. Crop damage by nilgai around the forest patch. 
Plate 6. Open and Prosopis forest patch of Ghursikaran. 
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Plate 7. Nilgai inside the Mustard crop. 
Plate 8. Herd of Nilgai inside open Prosopis forest. 
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Plate 9. An adult female with calf. 
Plate 10. Neck fighting between two sub adult males. 
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Plate 11. Neck fighting between two sub adult males. 
Plate 12. Neck fighting. 
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Plate 13. Competition of nilgai with livestocks for grazing in many forest patches. 
Plate 14. Machan used to lookafter the crop. 
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Plate 15. Statue, Prosopis fence and wire fence use to prevent the crop raiding. 
Plate 16. Mustard crop raided by Blackbuck. 
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Plate 17. Fuel wood collection by villagers. 
Plate 18. Perl millet crop damaged by nilgai and blackbuck. 
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Appendix 1. Checklist of mammals seen during the study period. 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Common Name 
Golden Jackal 
Indian fox 
Jungle cat 
Palm civet 
Common mongoose 
Rufous tailed hare 
Indian gerbille 
Five striped palm squirrel 
Bush rat 
Nilgai 
Black buck 
Rhesus macaque 
Hanuman langur 
Wild boar 
Scientific Name 
Canis aureus 
Vulpes bengalensis 
Felis chaus 
Paradoxurus hermaphrodites 
Herpestes edwardsii 
Lepus nigricolis 
Tatera indica 
Funambulus pennantii 
Golunda ellioti 
Boselaphus tragocamelus 
Ant Hope cervicapra 
Macaca mulatta 
Presbytis entellus 
Sus scrofa 
Appendix 2. Checklist of Birds seen in study area. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
ORDER- CICONIFORMES 
Grey Heron 
Pond Heron 
Large Egret 
Cattle Egret 
Intermediate Egret 
Little Egret 
Black-Necked Stork 
Eurasian Spoonbill 
Painted stork 
ORDER-PALECANIFORMES 
Black Headed Ibis 
Black Ibis 
ORDER-ANSERIFORMES 
(Ardea cinerea) 
(Ardea grayii) 
(Osmeredius albus) 
(Bubulcas ibis) 
(Mesophyx intermedia) 
(Egretta garzeta) 
(Ephippiorhynchus asiaticus) 
(Platalea lucorodia) 
(Mycteria leucocephala) 
(Theskiornis melanocephalous) 
(Pseudibis papillosa) 
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12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Rudy shell Duck 
Spot bill Duck 
Common Teal 
Bar Headed goose 
Comb Duck 
ORDER-FALCONIFOMES 
Shikra 
Black Shoulder Kite 
Egyptian Vulture 
Pariha Kite 
ORDER-GALLIFORMES 
Grey Francolin 
Common peafowl 
ORDER-GRUIFORMES 
White Breasted Water hen 
Indian Moorhen 
Purple Swamp hen 
Sarus crane 
ORDER-CHARADIFORMES 
Red Wattled Lapwing 
Yellow Watteled Lapwing 
Common Sandpiper 
ORDER-COLUMBIFORMES 
Indian Rock Pigeon 
Laughing Dove 
Yellow Footed Green Pigeon 
Ring Dove 
Spotted Dove 
ORDER-PSITTACIFORMES 
Rose-Ring Parakeet 
ORDER-CUCULIFORMES 
Greater Coucal 
(Tadorna ferruginea) 
(Anus poecilorhyncha) 
(Anus crecca) 
(Anser indicus) 
(Sarkidiornis melanotus) 
(Accipiter badius) 
(Elanus caeruleus) 
(Neophron percnopterus) 
(Milvus migrans) 
(Francolinus pondicerianus) 
(Pavo cristatus) 
(Amaurornis phoenicurus) 
(Gallinula chloropus) 
(Porpbyrio porpyrii) 
(Grus antegone) 
(Vanellus indicus) 
(Vanellus malabaricus) 
(Tringa hypoleucos) 
(Columbia livia) 
(Streptopelia senegalensis) 
(Treron phoenicoptera) 
(Streptopelia decaocta) 
(Streptopelia chinensis) 
Psittacula krameri 
(Centropus sinensis) 
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37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
Koel 
ORDER-STRIGIFORMES 
Spotted Owlet 
ORDER-CORACIFORMES 
White Throated Kingfisher 
Indian Roller 
Common Hoopoe 
Indian Grey Hombill 
ORDER-PICIFORMES 
Golden Backed Woodpecker 
Coppersmith Barbet 
Brown Headed Barbet 
Common flame back 
ORDER-PASSERIFORMES 
Wire Tailed Swallow 
Magpie Robin 
Black Redstart 
House sparrow 
Tree pipit 
Paddy field pipit 
Indian Robin 
Common Babbler 
Jungle Babbler 
Yellow Wagtail 
Grey Wagtail 
Citrine Wagtail 
White Wagtail 
Red Vented Bulbul 
Flycatcher 
Purple Sunbird 
Common Myna 
Pied Myna 
(Eudynamys scolopacea) 
(Athene brama) 
(Halcyon smyrnensis) 
(Coracias benghalensis) 
(Upupa epops) 
(Tockus birostris) 
(Dinopium benghalensis) 
(Megalaima haemacephala) 
(Megalaima zeylanica) 
(Dinopium javanense) 
(Hirundos smithii) 
(Copsychus saularis) 
(Phoenicurus ochrurus) 
(Passer domesticus) 
(Anthus trivialis) 
(Anthus rufulus) 
(Saxicoloides fulicata) 
(Turdoides caudatus) 
(Turdoides striatus) 
(Motacilla flava) 
(Motacilla cineria) 
(Motacilla citreola) 
(Motacilla alba) 
(Pycnonotus cafer) 
(Muscicapa parva) 
(Nectarinia asiatica) 
(Acridotheris tristris) 
(Sturnus contra) 
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66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
Bank Myna 
Black Drongo 
Rufous Treepie 
House Crow 
Large Billed crow 
Plain Prinia 
Ashy Prinia 
Jungle Prinia 
Skyes's lark 
Indian Bush lark 
(Acridotheres ginginianus) 
(Dicrurus macrocerus) 
(Dendrocitta vagabunda) 
(Corvus splendens) 
(Corvus macrorhynchos) 
(Prinia inornata) 
(Prinia socialis) 
(Prinia sylvatica) 
(Galerida deva) 
(Mirafa erythroptera) 
Appendix 3. Checklist of plants found in the study area. 
Trees 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
Prosopis juliflora 
Acacia catechu 
Prosopis cineraria 
Prosopis specigera 
Melia azadirachta 
Azadirachta indica 
Cordia dichotoma 
Pongamia pinnata 
Syzygium cumini 
Dalbergia sissoo 
Butea monosperma 
Acacia nilotica 
Acacia leucophloea 
Phoenix sylvestris 
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Shrubs 
1. 
2. 
3. 
4. 
5. 
Capparis decidua 
Capparis sepiaria 
calotropis procera 
Zizyphus mauritiana 
Salvadora oleoides 
Herbs 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Boerhavia diffusa 
Malvastrum coromandelianum 
Fumaria indica 
Melilotus alba 
Vicia hirsuta 
Potentilla supina 
Chenopodium album 
Argimone maxicana 
Spergula arvensis 
Oxalis corniculata 
Erigeron bonariensis 
Pulicaria crispa 
Corchorus aestuam 
Indigofera spp. 
Achyranthes aspera 
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Grasses 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
1. 
2. 
3. 
4. 
Saccharum munja 
Saccharum spontenum 
Cynodon dactylon 
Imperata cylindrica 
Digitaria bicornis 
Dichanthium annulatum 
Vetiveria zizanioides 
Setaria verticillata 
Panicum antidotale 
Dendrocalamus strictus 
Climbers 
Rhynchosia minima 
Coccinia cordifolia 
Ipomea pes-tigridis 
Mukia maderaspatana 
